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This appHcation daiins priority under 35 U.S.C. §1 19 to U.S. provbdonal appUcation Qq 
no. 60/062,824. 

5 High performance, lubricating oil haaestocks have been devdoped which posses unique 

compositional characteristics and which demonstrate superior low temperature pMforrnance 

properties. \ 
Pre«i)hiii^ high pcrfiwrnance. hibricant basestocks generally 

over a wide range of temperatures, have improved viscosity index, and demonstrate lubricity, 
10 thennd and oxidative stabiUty, and pour point equal to or better than conventional mineral oU^^ 

Such advant^cous Theological and perfonnance propwtles enhance their perfonnance in 
lubricant formulations relative to niineral oil-based foiTOulations, induding s vndec operating 
temperature window. However, premium lubricant base stocks are more expenave to produce 

than conventional nuneral oil lubricants. 

15 Many researchers have investigated ways of converting relatively low value hydrocariion 

feedstocks, such as natural gas. into higher vdue products, such as fiiels and hibricants. 
Additionally, much inveatigalion has be«» conducted into catalyticaUy upgrading waxy 
hydrocaibon feedstocks, which have significant concentrations of stragbt chain paiafBn 
components, into more usefol products by hydroisomerization and dewaodng, processes which 

20 isomerize and crack the stra^ ctain paraffin wax components of the feedstock, respectively. 

Processes for the production of hydrocarbon fiiels and hibricants from synthesis ga^ a 
mbrture of hydrogen and carijon monoxide, have been known for some time, and of them, the 
Fischer-Tropsch (FT) process is probably the best known. An account of the development of 
the process and its more notable characteristics is given in Kirk-Othmer, Encyclopedia of 

25 Chemical Technology. Third Edition, John Wiley & Sons, New York, 1980, Vol. 11. pp. 473- 
478. 

In the FT process, synthesis gas, generally formed by partial oxidation of methane, is 
passed ov« a catalyst at elevated temperature and pressure to produce a number of cariJon 

monoxide reducdon products incbding Itydrocaibons, alcohols, fatty adds and other 
30 ojgfgenated compounds. In favorable drxsim&tances, oxygenated materials can comprise l«s 
than 1 percent of a total desired liqwd product. The hydrocarbon product is highly paraffinic in 
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nature and typicaBy mcludes hydrocarbon gas, light ofeSits, gasoline, Hght and heavy fiiel oils ^ ^ Pq 
and waxy gas ofls. Because the higher boildT^g fractions in the product 
for general use either as liquid fuels or lubricants, fiirther processing or upgrading i* normally 
necessary before they can be used, either as such or by being added to the general pool of 
5 products. Advaittageously, the FT products contain iitde, if any, of typical petroleum 

contaminants, such as aromatic compounds, cycloparaffimc compounds (naphthenes), sulflir 
compounds and nitrogen compound^ due to the relatively pure nature of the feedstocks: 
hydrogen and carbon monoxide, and ultimately, methane or natural gas. 

U.S. Patent no. 4,500, 417 discloses com^ersion of the Mgh boiling fiaction of FT 
10 products by contact with a high-wUca, large pore zeolite and a hydrogenation component to 
produce a distillate fiaction and a lube fraction charaaerized by a high VI (viscosity index) and 
low pour point. Catalysts indude zeolite zeolite Beta, mordenite. ZSM-3. ZSM-4, ZSM-18 
and^M-20. 

U.S. Patent no. 4,906,350 discloses a process for the preparation of a lubricating base 
15 oil with a high VI and a low pour pohit by catalytic dewaxing at least part of the hydrocrackate 
of a wax-contmning mineral cmI firaaion over a zcoUtic catalyst selected from among ZSM-5, 
ZSM-1 1, ZSM-.23, ZSM-35, ZSM-12, ZSM-38, ZSM-48, offretite, fenierite, zeolite beta, 
zeolite theta, zeoKto alpha and mixtures thereof. 

U.S. Patent no. 4,943,672 discloses a process for hydroisomCTiring FT wax to produce 
20 hibricating oil having a high VI and a low pour point by first hydrotreati^ 

rdatively severe conditions and thereafter hydroisomerizing the hydrotreated wax in the 
presence of hydrogen on a particular fluoiided Group VIH metal-on-ahimina catalyst. 

U.S. Patent no. 5,059^299 (fiscloses a method for isomerizing slack wax obtained firom 
mineral oils and wax to form high VI^ very low pour porot lube ofl basestocks by isomeriang 
25 over a Group Vl-vm on halpgenated refractory metal oxide support catalyst, followed by 
solvent dewaxing. 

U.S. Patent nos. 5,135,638 and 5,246,566 disclose wax isomerization processes for 
produdng lube oil havbg excellent viscoaty, VI and low pour point by isomeridng a waxy 
petroleum feed over a molecular seive having certain pore measurements and at least one Group 
30 Vm metal. Catalysts include SAPO-l 1, SAPO-31, SAPO-41, ZSM-22, ZSM-23 and ZSM-35, 
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U.S, Patent no. 5^282^958 discloses a process for dewaxing a hydrocaibon feed 
including strai^ chain and slightly branched paraffins having 1 0 or more caiton atoms to 
produce a dewHxed lube ofl using catalysts of a specified pore geometry and containing at least 
one Group Vm metal. The fisedstock is contacted with the catalyst in the presence of 
5 hydrogen; CJcempfified catalysts indude SSZ*32, 2SM-22 and ZSM-23. 

U.S, Patent no. 5^06,860 ififlcloses a method of hydroisomcriaing FT-derived paraffins 
overa series of catalysts, including a zeolite Y catafyst to form Wgh VI, low pour point lube 
oils. 

U.S. Patent no. 5,362,378 discloses conversion of FT heavy end products with a 
10 platinum/boron-zeolite Beta catalyst having a low alpha activity to produce an extra high VI 
hibe, which may then be dcwaxed by conventional solvent dewaxing or by increasing the 
severity of the hydroisomerizafion step, 

European Patent no. 0 776 959 A2 discloses a process for pr«?)aring hibricating base oils 
having a VI of at least 1 50 from a FT wax feed by fim hydroisomerizing over a suitable catalyst 
15 in the presence of hydrogen and then dther solvent or catalytically dewaxing the intennediaie 
390*^0+ fraction. 

However, none of the references disoissed above disclose or suggest preparation of 
liquid hydrocaitxHis of a specific and Hrmted range of impositions having any particular 
combination of branching properties, wtedi lead to highly desirable hibricating properties 
20 including an unexpected combination of high viscosity index and low pour p<Mnt In ftct, none 
of the cited references even discloses or suggests measuring Branching Index (BI) or Branching 
Proximity, as discussed below. 

U.S. Patent no. 4,827,064 discloses high VI synthetic lubricant compo^ns of 
polyalphaolefins wherein a ^Iwandung ratio**, CH3/CH2, is measured. 
25 Tbe disclosures of the U.S. patents descaibed above are herdjy incorporated by 

reference in thdr entireties. 

A first object of the present invention is production of unique Hquid hydrocaibon 
composition which may be us^ail as lubricant oil basestocks having useful low temperature 
viscometric properties. 
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Another object of the present invention is to provide an outJet for low vahie natural gas, 
by converting it to premium vahie lubricant basestocks by a comfainHtion of Fis«^ Tropsch 
synthesis, hydroisoxnerizatioa and catalytie dewaxing steps. 

One embodinient of the present invention is directed to & liquid hydrocarbon 
S composition of parafBnic Iqrdrocarbon coaiponcnts in which the extent of branching, as 
measured by the percentage of methyl hydrogens (BI), and the proximity of branching (or 
-Branching Proximity"), as measured by the percentage of recurring methylene carbons which 
are four or more cgrbons removed from an end group or branch (CIfc>4), are such that: 
(a) BI - 0.5(CHi>4) > 15; and 
10 {b)BI + 0.85(CHi>4)<45; 

as measured over the liquid hydrocarbon compoation as a whole. 

Another embodiment of the present invention is directed to a lubricant oU basestoCk 
composition ha>«ng paiaffinic hydrocarbon components in which the extent of branchii^ as 
measured bythe percentage ofmethyl hydrogens (BIX and the proximily of branchmg. as 
13 measured by the perecntage of recurring methylene caibons which are four or more caibons 
removed ftom an end group or branch (CHi>4), are sudi that; 

(a) BI - 0.5(CH2>4) > 15; and 

(b) BI + 0.85(CH2>4)<45; 

as measured over the lubricant oil basestock coropOMtion as a whole. 

20 In mother embodiment, the present inveodon is directed to a Uibricating oil compoation 

of a Kqmd hordrocaibon compoation having paraffinic hydrocarbon components m which the 
Extent of branching, as measured by the pereenUge of methyl hydrogens (BI), and the proximity 
of branching, as measured by the percentage of reaming methylene carbons which are four or 
more carbons removed from an end group or branch (CHj>4), are such that: 

23 (a) BI - 0.5(CHi>4) > 1 S; and 

(b) BH- 0.85(CHj>4) < 45; 
as measured over the Bqirid hydrocarbon composition as a whole, and optionaHy, efffecrive 
amounts of hjbiicating o'd additives such as, but not Kmited to, antioxidants, anti-wear additives, 
eiarene pressure additives, Miction movers, >a9Coaty indcac in^rovere. pour point 

30 depressants, detergents, dispcrsants, corrosion inhibitors, metal deactivaloia, seal compatibility 
additives, deraulsifiers. anti-foam additives, and mixtures Aereof. 
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The above and other objects, features and advantages of the present invcotion will be 
better understood fit>ro the foUowing d^aUcd descriptiona, takai in conyunction with the 
accompanying drawings, all of wMch are given by fflustration only, and are not finritatiYe of the 
present inventian. 

5 Figure Us a graph comparing the4aw temperature visoometric properties of the liquid 

hydrocarbon compositions of the present invention with a typical hydroprocessed lubricant 
basestocks. 

Figure 2 is a graph maihemalically iJlustrating the structural limitations of BI and 
CH^>4. as set forth in formulae (a) and (b). which define the limits of the inventive 
10 compo^ons disclosed herein. 

Figure 3 is a graphic comparison of the dynamic viscosities (DV@-40**CX measured by 
the CCS method ASIM DSSOZ, and the kinematic viscosities (KV@100X) of various 
hydrocarbon fluids, inchiding those of the present invention. 

Further scope of applicability of the pr^ent invention will become apparent fiom the 
15 detattcd description given herdnaftcr. However, it should be understood that the detailed 

desertion and specific examples, while indicating preferred embodiments of the invention, are 
ghren by way of illustration only, since various chai^ges and modificarions within the ^irit and 
scope of the invention wiD become apparent to those skilJed in the art from this detailed 
description. 

20 One embodiment of the present mvention is directed to a liquid hydrocarbon 

composition of parafiEnic hydrocaibon components m which the extent of branching, as 
measured by the pwcentage of methyl hydrogens (BI), and the proximity of branching, as 
measured by the pcrcemage of recurring methylene carbons ^ch are four or more cariwns 
removed fiom an end group or branch (CH2>4), are such that : 

25 (a) BI - 0.5(CH>>4) > 1 5; and 

(b)Bl + 0.85(CH2>4)<45; 
as measured over the liquid hydrocarbon composition as a whole. 

The hydrocarbon fluids of the present invention preferably have BI greater than or equal ^ 
to 25.4, and Branching Proximities (CH;p4) less than or equal to 22.5, although any 

30 compostion meeting the limitations of formulae (a) and (b) is intended to be within the scope of 
the present invention. 
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Measurement of the branching chara<acri8tic5 of the Bquid hydrocarbons according to 
the present invention was performed by nuclear magnetic resonance (NMR) analysis, and is 
described in more detail bek>w. 

The liquid hydrocaibon composition of the present invention may have w&cy low 

5 concentration ievds of typical contaminants-found in lube oil basestocks refined from natural 
mineral oils, depending upon the nature of the feedstock used to produce tfie hqiiid 
hydrocarbons. Typically, the liquid hydrocarbon compositions of the present invention have less 
than 0.1 wt% aromatic hydrocarbon*, less than 20 ppm by weight of nitrogcn-contahxing 
compounds, less than 20 ppm by weight of suUur-containing compounds and low levds of 

10 naphtbenic hydrocarbons, i.e. cydoparaffins. It is expected that the levds of these contaminants 
may be nmch lower, or that they may be endrely absent from the inventive liquid hydrocarbons. 
Accordingly, the concentration levds of both sulfiir and nitrogen compounds in the inventive 
hydjwaibon compoations, when derived from FT waxes, are preferably less than 10 ppm each, 
and more preferably less than I ppm each, 

15 The low levels of sulfur- and nitrogen-contmning compounds are primarily due to the 

nature of the feedstock. Use of Rscher-Tropsch waxes, formed from relatively pure synthesis 
gas mixtures which have little, if aiiy, nitrogen- or sulfur-containing compounds in the gas phase 
results in hydrocarbon fluids having very low levds of typical contaminants. In contrast, 
naturally occuring mineral oils have substantial concentradons of organic sulfiir and mtrogpn 

20 compounds, which are difBcuh or imposable to remove by commercial physical separation 
techniques, such as distillation. 

The reasons for the low leveU of arcrtnaiics and naphthemcs in the Hquid hydrocarbons 
of the present invention are two-fold: First, Fischcr-Tropsch derived feedstocks are inherently 
low in ring-contaimng molecules, as the conversion process produces primarily^ and almost 

25 exchisively, linear carbon chains; second, careful selection of the hydrocaibon converwon 
catalysts and conations used in the process of forming the present mvention materials greatly 
reduces the formation of aromatics and naphthenes during hydroisomerization and catalytic 
dewaxing. 

While it is preferable to produce the liquid hydrocarbons of the present invention from 
30 Fischer-Tropsch-derived materials in order to obtmn the very low level of contanunants in the 
product fluids, other waxy hydrocaibon materials, such as conventional waxy hibe raifinates, 
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Slack waxes, deofled slack waxes, foots oils and tube distillate hydrocrackates may be used to 
fonn the hydrocarbon compositions of the present invention* 

On average, the liquid hydrocarbon oomposWons of the present invention are paiaffinic 
l^drocaAon components having fewer than 10 h^I- or longer branches per 100 caibo» atoms. 
5 Likewise^ the tiquid hydrocarbon compoaitens of the present invention are parafEtuc 

hydrocarbon craiponects having on average more than 1 6 methyl brandies per 100 carbon 
atoms. The hydn>dewa«ng step iiaed to produce the Kquid hydrocarbons of 
invention results in significant levels of isomerizadon of the long cham paraflSns in the waxy 
feedstocks, resulting in paraffinic hydrocarbon components wth a pbrality of branches, as 
10 described in foimulae (a) and (b). 

The hydrocarbon fluids of the presesnt invention find use as hibricant oil baaestocks, or 
as components of formulated hxbricating oils, i.e. in combination with other hihricating oil 
basestocks, such as for example nuneral oils, polyalphaolcfins, esters, polyalkylenes, allglated 
aromatics^ hydrocrackates and soJvent-refined basestocks. 
15 In another embodiment, the present invenrion is directed to a hibricant oU basestock 

cott^sition having paraffinic hydrt)caibon components in which the extent of brandling, as 
measured by the percatxtage of methyl hydrogens ^I), and the proximity of branchir«, as 
measured by the percentage of recurring methylene carbons wWch are four or more carbons 
removed fi^m an end group or branch (C352>4), are such that: 
20 (a) BI - 0.5(CH2>4) > 15; and 

(b) BI + 0.85(CH2>4) < 45; 
as measured over the lubricant oil basestock composition as a whole. 

The hibricant oil basestocks of the present invention contmn primarily 
isoparaffiiuc components with nominal boiling points of 370*C+ and are unusual in that they 
25 unexpectedly ejdnbit a umquecon*hMUion of both hiiJiviscoatyto^ 

pour pOTits. These two charactwistics are generally known in the art to be rdated in direct 
proportion, i.e. towering the pour point of a bydrocaAon fluid results in decreasing the viscosity 
index, and therefore it is quite unusual to obtain both an extremely low pour point and a 
relatively high VI in the same flind. For example, conventional mii*eral oil basestocks, 3uch as 
30 Comparative Examples 3-5 herein, exhibit relatively tow Vl's v*en pushed into the low pour 
point ranges (Table 1). 
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However, the basestocks of the preseaat invaidoa we characterized by extremely low 
pour points (PP) of less than or equal to -18^, preferably less than or equal to -30»C and more 
preferably less Aan or equal to -AO'C, with kineiwatic viscoatifts (KV) rangteg fi-om 2.0 cSt to 
greater than 1 3 cSt, preferably 4 cSt to 8 cSt, at 1 OO'C a»d high ^dscosity indices (VI) from 

5 130-165, preferably from 140-165 and mefepreferably from 1 50-165, as well as BI and CH*>4 
values as set forth in fmnulae (a) and Q>), above. 

In particular, preferred products of the present invention are hibricant oil basestocks 
having a combiiMtion of VI and pour point ftom 130 VI/-66X to 165 WV-lVC and more 
preferably from 144 Vl/-40Xto 165 WV-2TC. 

10 f^ocatbon conversion catalysts usefiil in the conversion of the wa^ty feedstocks 

disclosed bcrwi to form the hydrocaibon conqxmenu of the present invention are zeolite 
catalysts, such asZSM-5. ZSM-U, ZSM-23. ZSM-35. ZSM-12, ZSM-38, ZSM-48, ofi&etite. 
femertte, zeoUte beta, zeolite thcta, zeoihe alpha, as disclosed in U.S. Patent no. 4,906,350. 
These catalysts are used in combination with Group VIII metals, in particular palladium or 

IS ptetintmi. The Group VIII metals may be incorporated into the zeolite catalysts by conventional 
techniques, such as ion exchange. 

The ptocess of making the hibricant wl basestocks of the present invention may be 
characterized as a hydrodewBxing processes. The hydrodewaxjng process may be conducted 
over a comWnatbn of catatysts, or over a single catalyst. Conversion temperatures may range 

20 from 200*^ to SOO'C at pressures laogmg from 500 to 20,000 kPa. This process is operated in 
the presence of hydrogen and hydrogen partial pressures wiU normally be from 600 to 6000 
kPa. The ratio of hydrogen to the hydrocaibon feedstock (hydrogen circulation rate) will 
normally be from 10 to 3500 n.Ll.-' (56 to 19.660 SCF/bW) and the space velocity of the 
feedstock win nomiaOy be from 0. 1 to 20 LHSV, preferably 0. 1 to 10 LHSV. 

25 For araniple. conversion of the waxy feedstock may be conducted over a combination of 

Pt/zeolite Beta and Pt/ZSM-23 catalysts in the presence of hydrogen. Alteniatrvely. the process 
of the prododng the mventive lubricant oS\ basestocks may comprise hydroisomenzaaon and 
dewaxing over a single catalyst, such as Pt/ZSM-35. In either case, the unique products of the > 
present invention may be obtained. 

30 In another embodiment, the present invention is Erected to a lubricating oU compoation 

of a liqvdd hydrocarbon composition having parafSnic bydrocarison components in which tht 
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extent of brancWng. as measured by the percentage of methyl hydrogen* (BI), and the proxiimty 
of bianchmg, as mcasufed by the percentage of reaming raethyloic carbwM which are four or 
more caibons removed finora an taid group or branch (CHjM), are such that; 
(a) BI - 0.5(0^4) > 15; and 

3 (b)BI + 0.85(CH3>4)<45; 

as measured over the fiquid hydrocarbon composition as a whole, and optionally, efifective 
amounts of lubricating oil additives, an* as for example aittiojddants, anti-wear additives, 
extreme pressure additives, ftictton modifiers, viscosity index improvers, pour point 
depressants, detoBents, diapersants. corrosiwi inhibitors, metal deactivators, seal oompatiMUty 

10 additives, demulvfien, anti-foam additives, and nrixtures thereof 

A survey of conventional lubricant adfitives is provided in y»brica»^t9 ^d Hslated 
Products, by Dieter Klaman, in Chapter 9, pp. 177-217, Verlag Chemie GmbH (1984X which 
indicates some suitable antioxidants as phenolic or aromatic aimnes; as anti-njst additives 
benzotriazoles; metal deactivators such as eth)rtaiediamines and imidazoles; VI improvers such 

13 as polyisobutenes and polyracthaciylates; pour point depressants such as long-chain alkyl 
phenols and phthalic acid diallgrlaiyl esters. As dispersams, for oompl^ poly-alkylene 
succinimides are disclosed; as detergents, compounds such as sulfonates^ phenates, sulforized 
phenales, phosphates and the like are disclosed. Also disclosed is the use of anti-wear agents 
and of extreme pressure additives, wWch may mcUide oisamc sulfides, metal dithiocaAamaies, 

20 chlorinated paraffins and organic phosphorous compounds, sudi as mOal <fithiopbosphate^ 
friction modifiers such as ioQ^^^hain fetty adds, firtly alcohols and ftity esters; as antifoam 
adiHtives, polydimethylsiloxanes and polyethylene glycol ethers and esters are tasown; as seal 
compatiMlity additives compounds such as arwnatics, aldehydes, ketones and esters; as 
demulafiers, dinonylnaphthalenesulfonates are known; and as corrosion inhibitors, tertiary 

25 amines, fet^ add anudes, phosphoric add derivatives and sulfonio acids are examples. The 
sJciOed artisan wiD be aware that many otiier such additive con^unds are known in the art and 
m^t be usefiil with the base oils of the present invention. 

The lubricating oil compoations of the present invention may contain otiier hibricaring - 
oil basestocks, sodi as mineral oils, polyaJpbaoldGns. esters, polyalkylenes, alkylated aromatics, 

30 bydfocractartes and sohrent-refined basestocks, in combination with the paraffinic hydrocarbon 
components described herein. The paiafSnic hydrocarbon con^jositions of the present invention 
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may be used as the n^jority base oil for a lubricating oil composition, with other more 
conventional lube oil basestocks added thereto, or may be used as an additive in conibination 
with a major amount of another hibe oil basestock. However, ft is preferred that the liquid 
hydrocaibon eon^oshions of the present invention be present at concentration levels of at least 
5 5 wl%ofthe total lubricating basestock conqjoation. 

In the fijUowing wcamptes, hydroiaomerization and catalyse dewaxing reaction 
conditions were varied to obtain the desired products, with typical conditions ranging from, but 
not limited to, 200-370''Q 400-2000 psig. 0.50-2.0 hr"' LHSV, and 1900-5000 scfiB (standard 
10 cubic feet per bairei) at the reactor ii»l«. 

pAe Basestock PhvMcal Proocrttes 

Bxanroles 1-4 

A hydrogenated Rschcr-Tropsch wax (Paraflint 80) was hydrodewaxed in the presence 
of hydrogen over a coroWnation of Pt/zeolite Beta hydroisomerization catabrst and Pt/ZSM-23 
13 selective dewaxmg catalyst. Four different hydrocarbon fluids were obtained under increasingly 
severe processing conditions, having KV. VI and PP values as indicated in Table 1. Examirfe 4 
is an example of the present invention. 
BxMnpleg 5 and 6 

A hydrogenated and partially isomerized Middle Distillate Synthesis Waxy RafiRnatc 
20 (Shefl MDS or "SMDS'O was hydrodewaxed in the pnesraice of hydrogen over the combination 
of catalysts used in Examples 1-4. Two different hydrocarbon fluids were obtained under 
increasingly severe processing conditions, having KY, VI and PP vahies as indicated in Table 1. 
Example 6 is an example of the present invention. 
Kvftmplea 7-9 

2s The Shen MDS feedstock of Examples 5 and 6 was hydrodewaxed over synthetic 

ferrieritc in the presence of hydrogen, under varying severity conditions to produce three 
different hydrocaibon fluids, having KV, VI and PP values as indicated in Table 1 . Examples 7- 
9 are all examples of the present invention. 
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The waxy feedstock used in Exaaaples 1-4 was hydrqdewaxed over Pt/ZSM-48 in the 
presence of hydrogen to produce a hydrocaAon fluid having Ae KV, VI and PP vahies 
indicated in Table 1 . Example 10 is an example of the present invention. 
Cfi^ararive Examples L 2. and 6 

Commercially prepared polyalphaotefin basestocks of 3.87 cSt and 5.51 cSt KV at 
100*^ are characterized by pour points of <-65^C and VI's of 130 (Comparative Example 1) 
and 135 (Comparai^e Example 2), respectively. A commercial, higho- viscority grade of 
pofyalphaolefin, 150 cSt KV at lOO^C is also inchided (Comparative Example 6). 

jCnmpflrgFliv^ ^xflmples 3-5 

Several commerdaUy prepared basestocks derived from hydrocracked crude oil ftactions 
were also evaluated. These fawludad: A -IS^'C pour point , 5, 1 cSt KV@100-C, 147 VI SheH 
XHVI basestock derived from hydroisomcrization of slackwax (Comparative Example 3); a 4.0 
cSt KV@100*'C. 114 VI Yukong ICON basestock, characterized by a pour point of -I5*C 
(Comparative Example 4); and a 6.9 cSt KV@100°C, 102 VI Chevron RLOP 340N basestock, 
also characterized by a potjr point of -IS'^C (Comparative Example 5). 

Typical physical properties of various commer<3aI lube basestocks are compared with 
those of the bventive ULPP (uhra-!ow pour point ) FT iswnerates in TaHe 1. below. 

TABLE 1 ^ 

BASESTOCK PROPERTIES 



Desciiptioa 



ParaftIM C80 Wax (Feed) 

Ex. 1 

Cx.2 

Ex.3 

Ex.4* 

SMDS Wa^qf Raffinatc (Feed) 

Ex.5 

Ex.6* 

Ex. 7* 

Ex.S* 

Ex, 9* 

Ex. 10* 

Cowpai'Ativc Examples 

CM, I 
C.E.i 
CE.3 
C.E.4 
C£.5 

CH.6 



Kinematic 
VlflGOiity 

cSt®100»C, 
9.42 
7.14 
6.52 
5.72 
5-54 
5,07 
5JM 
5.11 
5.33 

5.46 
7.9 

3,S7 
5,51 

4.00 

6M 
150 



Vitauhy Index 



177 
171 
161 
145 

142 
130 
149 
136 
144 
157 

130 
135 
147 
114 
102 
214 



FkmrPointf 

83 

12 

-3 
-24 
-63 

39 
-24 
-66 
4ft 
.59 
-40 
-42 

<h65 
<-65 

-IS 

-15 

-ts 

-42 _. 



* Examples of tbc prt3«nt intvcnti^ 



i 
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Figure 1 is a graphic comparison of the CoW Crank Simulation (CCS) perfonnances of a 
typical hydroprocessed hydrocarbon lube basestock (XHVI) and two basestocks aficordiag to 
the present invention. CCS testing was conducted according to ASTM method D5392, which 
is used to measure the apparent viscosity of motor oiBs, The CCS viscometer measures the 
5 dynamic viscoshy of fluid* at low temperatuw and low shear rate and stress, thus smulatii^ the 
flow of ofl hi an engine crankcase at tow ten^jcniture starting (cranking) condWons. The data 
of Figuie 1 demonstrates that the lubricant basestocks of the present mvention have superior 
low temperature viscomewic properties. 

]^«>i»ffliremmt of Rranchine Char«CteOSliC8 

10 T^Tnnt^liinffTnd«c<Br> 

For each basestock indicated ui Table 1. 359.88 miz 'H soluaon NMR spectra were 
obtamed on a Bruker 3€0 MHz AMX spectrometer usmg 10% solutions in CDOj. TMS was 
the intenial chemical shift reference. CDCU soWent gives a peak located at 7.28. AH spectra 
were obtained under quantitative conditions uiang 90 degree pulse (lO.Pfis), a puke delay time 
15 of 30 s, wWch is at least five times the longest Iqrdrogen spm-latticc relaxation tune (TO, and 
120 scans to ensure good ngnal-to-noise ratios. 

H atom types were defined according to the foUowmg r^ons: 

9.2-6.2 ppm hydrogens on aromatic rings; 

6.2-4.0 ppm hydrogens on olefidc carbon atoms; 
20 4.0-2. 1 ppm benzylic hydrogens at the a-poation to aromatic rings; 

2.1-1.4 ppm paiaffinic CH metfame hydrogens; 

1 .4^1 .05 ppm parafihuc CH2 methylene hydrogens; 

1.05-0.5 (^mparafiii^ CH3 metl^l hydrogens. 

The branching index (BI) was calculated as tiie ratio in percent of non-benzyfic methyl 
25 hydrogens in the range of 0.5 to 1 .05 ppm. to the total noa-benzylic aliphatic hydrogens ui the 
range of 0.5 to 2.1 ppm. Results fiom these *H NMR analyses are snmmarized ui Table 2 
below. 
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TABLE 2 

% pgfenait TyycM of M tram ^ NMR_ 



10 



Bc9criptioii 

Parafimt C80 Wax (Peed) 

E?c3 
Ex.i* 

SMDS Wasgr RjJ^natc 

(Feed) 

Ex.5 

Ex, 6* 

Ex.7* 

Ex.9* 
Ex. 10* 

CoQtparative Example* 
CRl 
C.E.2 
CE.3 
CE.4 
CE.5 
CB,6 









HI 


\9A 


78.5 


2.1 


19,4 


22.^- 


76 


1.7 


22.3 


25.6 


71.8 


2.6 


25.6 


27.6 


68.1 


4.3 


27.fi 


10.3 


89J 


0 


10.3 


23.6 


70.1 


6.3 


23.6 




67.8 


2.4 


29.8 


26^ 


7!.2 


2.6 


262 


30 


67 


3 


30 


27.9 


69.9 


2^ 


27.9 


27 


70.8 


2.2 


27 


22.7 


74.8 


2.5 


22.7 


23.4 


74.3 


2.3 


23.4 


26,9 


69.4 


3.7 


26.9 


30.0 


61.9 


8.1 


30.0 


31.5 


33.3 


13.2 


31.5 


19.4 


78.7 


1.9 


19.4 



*Ex»iq>les of die present inventioD 
BT""'!^!!? PfoMmtv fCHa>4^ 

For each basestock indicated in TaWe 1. 90.5 MHz ''CNMR single pulse and 135 
Distortionless Enhancement by Polarization Transfer (DEPT) NMR spectra were obtained on a 
Bniker 360 MHz AMX spectrometer using 10% solutions in CDClj. TMS wis the internal 
cihenucal shift reference. CDCl, soWent gives a triplet located at 77.23 ppm in the "C 
spectrum. All single pulse spectra were obtained under quantitative conditions using 45 degree 
pulses (6.3 us), a pulse delay time of 60 s. which is at least five times the longest carbon spiiw 
lattice retaxationtjine (T,). to eosuie complete relaxation of the sample. 200 scans to ensure 
good signal-to-notse ratios, and WALTZ-16 proton decoupling. 

He C atom types CH,. Ofc, and CH were idealified from the 135 DEPT "CNMR 
15 experiment. An»jorCH2resotianceinaU"CNMRspectraat~29.8ppmisduetoeq^ 
recurring methylene carbons wWch are four or more removed from an end group or branch 
(CHi>4). The types of branches were detemiined based primarily on the "C chemical shifts for 
the methyl cariwn at the end of the branch or the methylene carbon one removed from the 
methyl on the branch. The proximity of branches, as indicated by Cft>4, and the type of 
20 carbons are summarized in Table 3. 
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TABI£3 

% IMfferent TtlKfl of C f rWtt NMR 



Descd^ %CH %C«a>4 
PtuHflint C80 Wax (Feed) 

13-6 $13 5.1 38.2 

Ex.2 15.7 78.6 5.7 

3 17.3- - 76.3 6.3 22.5 

Ex. 4* 18 75.5 6.5 14.7 

SMDSWaxyRaffinate 6.2 93.« 0 58 8 

16.6 77.3 e 

Bx.6* 24-9 67.4 7.7 7.7 

Ejc7* 16'4 77.5 6.1 21.8 

Ex.8* 19.3 75.1 5.6 12.« 

Ex 9* 18.1 76.3 5.6 17.7 

ExllO* ^5.9 76.3 7.7 203 
Coittparative Examples 

11.4 83.7 4.9 20.4 

C£2 13^ 81 5'« 20.^ 

19 74.3 6.7 22.6 

C.E.4 16.7 72.3 U 20.4 

16.5 62 21.5 19.2 

C£.6 



12.3 »3.9 15 ilL 



* Hxamples oftha prescKkt mventaon 

The branching characteristics and pour points of the isoparaffinic components of the 
5 escemplary basestodcs, as disclosed in Tables 1-3, are compared in the fiiUowhig Table 4. 

TABt£4 

Compftrisop of Isoi>arafnmc Lube Ck>mpositipp» 

DesciiptiDn 

Jaiaflim C80 Wax (Feed) 
Ex. 1 
Bx2 
Ex.3 
Ex.4* 

SMDS Waxy BfiSoate 
(Feed) 
Ex.5 
Ex, 6* 
Ex, 7* 
Ex. 8* 
Ex. 9* 
Ex-lO* 

Comparative Exampies 

C.E. 1 
CE.2 
C3.3 
CJS,4 
CJE.5 
CLE. 6 

* .Bcamptos of Hi^ present invemioD 



BI 


%CHi>4 


PaurFoiiit,*C 




83 


19.4 


3».2 


12 


22.3 


2S.S 


-3 


25.6 


22.5 


-24 


27.6 


14,7 


-63 


lOJ 


5&8 


39 


23.6 


17.3 


-24 


29.8 


7.7 


-66 


26.2 


21.» 


-18 


30 


1Z.S 


-59 


27.9 


17.7 


-40 


27 


20,5 


^2 


22.7 


20,4 


<-65 


23.4 


20.6 


<-65 


36.9 


22.6 


-18 


30.0 


20.4 


-15 


3L5 


19.2 


-15 


19.4 


17.3 


-42 
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The basestocks of the preaen* invention can be difEerentiatcd from other hydrocarbon 
basestocks by the extent of brancWng as indicated by BI and the Branching Prcxitrity as 
indicated by CH2>4. Tliese composittotial fii^erprints are graphed to aid b di^^ 
r^ns in this 2-dnDe«isionfll composition ^e as iBustrated in Figuie 2 {Jcft quadrant), 

5 From Figure 2 it is clear that the branching characteristics of the isopara£5nic basestock 

compositions ofthe present invention are withm a uniqiwr^ Specificalfy, the compomtion 
can be described as comprising mixtures of paraffinic hydrocarbon components in which the 
extent of branching, as measmed by the percentage of methyl hydrogens (BI), and the proximity 
of bra«K*dbft as measured by the percentage of recurring methylene carbons which are four or 

10 more removed from an end group or branch (CHb>4), are such that: 

a) BJ - 0.5 (CHi>4) >1 5; and 

b) BI + 0.85(CH2>4)<45- 

Ftgure 3 is a graphic comparison of the dynamic viscositica (py@A(yC), measured by 
the CCS method, and the kinematic viscosities (KV@100^C) of various hydrocarbon fluids, 
15 including those of the present invention. The fluids of the present invention are indicated as 
*TTWr* (Fistsbcr Tropsch Wax Isomerate), while those conventional hydrocracked stodcs are 
bdicated as "UDC*. In particular, the HDC data points represent Comparative Examples 3-5 

of the present specification. 

It is clear from the data set forth m Figure 3 that the FTWn: fluids of 

20 invention have significantly improved low-temperature viscosity characteristics compared to 

that of convHitional HDC fluids of the ytiot art Note that ail of the liquid hydrocarbon fluids 

of the pr^t mvention fall bdow the dotted line on the graph and can therefore be described 

by tiie fWlowing equation: 

25 The invention being thus described, it will be obvious that the same may be varied in 

many ways. Such variations are not to be regarded as a departure from the spirit and scope of 
the invention, and all sudi modifications as would be obvious to one skilled in the art are 
intended to be included witiwn tije scope of the following claims. 



i 
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Clmms: 

1 . A liquid hydrocarbon con^Kishion, comprising paraffimc hydrocftfbon components in 
which the extent of branching, a* measured by the percentage of methyl hydrogens (BI), and the 
5 proMmity of biimchteft as measured by therercentage of recunrtng methylene cariwns which 
aie four or more carbons removed from an end group or branch {CHi>4X arc such that: 

(a) BI - 0.5(CH2>4) > 1 5; and 

(b) BI + 0.85(CH^>4)<45; 

ad measured over said liquid hydrocarbon composition as a whole. 
10 2. The liquid hydrocarbon compoMtion according to claim 1 , which contains; 
iesathan 0.1 wt% aromatic hydrocaibons; 
less than 20 ppm (wt) nitrogen-containing compounds; and 
less than 20 ppm (wt) sulfiir-comainins compounds. 

3. The liquid hydrocarbon composition accordmg to claim I, wherein the pour point of the 
15 composition is less than -18*'C. 

4. The Bquid hydrocarbon composition according to claim 3, wherein the pour poitxt of the 

compoation is less than -30*C 

5. The liquid hydrocarbon compoation according to claim 1 , v*erein said paraffinic 
hydrocaibon components have Bl > 25.4 and (CH2M) < 22.5. 

6. The Uquid hydrocarbon compoeirion according to claim 1, wherdn said parafBnic 
hydrocarbon components have nominal boifing points of 370*C+. 

7. The liquid hydrocarbon composition according to dmm h wherein s^d paraffinic 
hydrocarbon components comprise on average fewer than 10 hexyl- or longer branches per 1 00 
carbon atoms. 

8. The liquid hydrwarbon composition according to claim U wherein said paraffinic 
hydrocarbon components comprise on average more than 16 methyl branches per 100 carbon 
atoms. 

9. The liquid hydrocarbon composition according to claim 1 , wherein the combination of 
dynamic viscosity, as measured by CCS at -40*^ and kinetic viscosity as measured at lOO^C of 

30 said liqmd tydrocatbon fluid are represented by the formula: 
(c) DV^^ < 2900(KV^«>^)-7000. 



20 



2S 
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10. A lubricant basestock composiDon, compri^g parafSnic hydrocaibon components m 
which the OJCtcnt of branching, as measunsd by the percentage of methyl hydrogens (BI). and the 
prcodmity of broching, as measured by the percentage of recurring methylene caibons v*ich 
are four or more carbons removed from an «id group or branch (CHiM\ are such that: 
5 (a) BI-0.5(CH2>4)>15;and-- 

(b) BI + 0.85(CH2>4) < 45; 
as measured over said lubricant basestock composition as a whole. 
U . The hibricant basestock composition accoixMng to claim 1 0, which contains; 
less than 0. 1 wt% aromatic hydrocarbons; 
10 less than 20 ppm (wt) lutrogen-containbg compounds; and 

less than 20 ppm (wt) sulfur-contaioing compounds, 

12. The hJbricant basestock composition accor(Kng to daim 10, wherein the pour point of 
the compo^on is less than -18*0. 

13. The lubricant bas^ock comporition according to clmm 12, wherdn the pour pront of 
15 the composition is less than -30*C 

14. The lubricant basestock composition according to daim 10, wherein said paraffinic 
hydrocarbon components have BI > 25.4 and (CH5>4) < 22.5. 

15. The lubricant basestock compositim according to claim 10, wherein said parafl5nic 
hydrocarbon components have nominal boiling points of 370*C+. 

20 16. The hibricant basestock con^)OSition according to daim 10, wherein said parafEnic 

t^drocaibon components comprise on average fewer than lO.bexyl- or longer branches per 100 

carbon atoms. 

17, The lubricant basestock composition according to claim 10, wberdn sdd paraffinic 
hydrocarfjon components conq)rise on average more than 16 methyl branches per 100 carbon 

25 atoms. 

18. The lubricant basestock composition according to daim 10, wherein the combination of 
dynamic viscosity, as measured by CCS at -40°C, and kinetic viscosity as measured at JOO^C of 
said liquid hydrocarbon fluid are represented by the formuJa; 

(c) DV<^^ < 2900(KV@too^:)-7000. 
30 19. A lubricating oil composition, compri^ng a liqiid hydrocarbon composition havii^ a 
nuxture of paraffinic hydrocaibon components in which the extent of branching, as measured by 
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10 



15 



the peroentnge of methyl hydrogw" PIX and the proxmiity of branching, us measured by the 
percentage of recutiing methylene carbons which arc four or more cart»oiis removed from an 
end group or bnmch (CH2>4), are such that 

(a) BI-0.5(CKt>4)>15;and 

(b) BI + 0.85(CHj>4)<45; - 

as measured over said Ikprid hydrocaii>on composition as a whole; and optionaUy, effective 
amounts of lubricating oU additives selected from the group consisting of antioxidants, anti- 
wear additives, extreme pressure addittves. fiiction modifiers, viscosity index improvers, pour 
point depressants, deteigcnts, dispersante, corrosion inhibitors, metal deaciivators. seal 
coBva'i''iKty additives, demulsiflers, anti-foam additives, and mixtures thereof 

20. The lubricatiag oil composition of daim 19, fiirther comprisng a hibiicating oil 
basestock selected fiom the group consisting of mineral oils, polyalphajJefins, esters, 
polyalfcyienes, alkytaled aromatics, hydrocradcates and sdvent-refined basestocks. 

21 . The IiAiicating oil compoation of claim 20, wherwn said liquid hydrocarbon 
composition is present at a concentration level of at least 5 wt% of the total hibricatiog 
basestock compoatioa 
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